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being added to the daily report. This addition, by an 
arrangement with tlie telegraph company, can be made 
without increasing the espense of the report. At some 
of the corn and wheat region stations referred to a column 
is added to the bulletin giving the road conditions, but in 
some cases where this is not feasible a se aritbe card 

obtained from correspondents who are furnished with 
franked postal cards and make daily reports by mail, the 
information contained thereon being summarizecl a t  the 
central station, ublished on thedaily bulletins, and other- 
wise distribute2 The mail reports are supplemented by 
reports by telephone or telegraph, at Governnient es- 
pense, as occasions may require, on the occurrence of 
unusual conditions. The corres >ondents are largely 

interested in automobile traffic, and serve witohout com- 
pensation . 

bulletin is issued. At other stations the in P ormation is 

persons connected with State hig h way commissions or 

AERIAL WEATHER FORECAST SERVICE IMPROVED. 

[Reprintedfrom Aerial Age Weekly, New York, Aug. 18,1819, p. l0rS.l 

WASHINGTON, D. C.-The Weather Bureau * * * 
has pre ared a map of tlie United States divided into 13 

balloon pilots. These forecasts are made twice daily, a t  
9:30 a. m. and 9:30 p. m., and cover condit.ions for the 
succeeding 24 hours. 

Since July 21, forecasts have been made with the 
country divided into seven zones, with such satisfactory 
results that the number of zones lins been incrensed to 13. 

The Air Service has sent out the revised map t.0 their 
active stations tlirougliout the counbry and bhe forecast 

zones, P or which forecast,s are to be made for avintors and 

will be forwarded a t  the time made,' it being intended 
that all cross-country fliers shall be advised of the 
wen tlier conditions before starting on any contemplated 
iiight, thereby reducing * * * to a minimum the 
liability of injury t.o aviators, balloon pilots, passengers, 
and property, as far as weather conditions are concerned. 

PLANT TEMPERATURES. 
[From Annual Report of thc Director of Buresu of Standards, year ending June30,1916, 

PP. -93.1 

As a result of inquiries by botanists and agronomists 
concerning the transmission, reflection, and tern erature 

esperiments were made on methods of making tem era- 
ture measurements with needle-pointed tliermocoup Y es of 
fine (0.05 nim.) wires inserted into the ribs or etiole of a 
lenf. 
)ublislied in Scientific Paper No. 196, Diffuse Reflecting 
bower of Various Substcinces. The temperature measure- 
ments are relative values, which fluctuate ver - ra idly 
with every breeze that blows. In quiet air, in t h Y  e s iade, 
the thick succulent stem of a burdock lenf was 3.5" C. be- 
low the room tenipernture (below the temperatmure of the 
wnter in which it stood), while the leaf WEIS only 0.5"C. 
below. Similarly leaves of ot,her plants were 0.2 to 0.5' (1. 
below the room t,enipertiture. In the sun, however, con- 
ditions were different. The cooling by transpiration of 
water is not rapid enough in comparison to the rate of 
absor )tion of solar energy. The temperature of a grow- 
ing p I! aiitnin leiif exposed to tlie sun was 5 to Go C!. higher 
t,lian the nir t,empel.:rture. 

of growing leaves and methods for determining t R e same, 

Data on transmission ancl reflection R ave been 

._ -~ 
1 It is expected that arrnngoments soon will he made for the press services to handle 

these Iorecsts. for puldication in newspapers located in the regions where flying is 
more or less general. 

PRECEPTS FOR FORECASTING RIVER STAGES ON THE CHATTAHOOCHEE AND FLINT RIVERS OF GEORGIA. 

By (.'. F. VON IIRRRMANN, Meteorologkt. 

[Dated Weather Hnresu, Atlanta, Ga., Aug. X. 1919.1 

GENERAL SUMMAltT. 

Prelinlinary investigation has shown that t,liere does 
not seem to be a very definite corfelation between tlie 

. river stages a t  up er. and lower river stations on the 

forecastin flood st.ages could not be based on gage rela- 

suming investigation. This probably results from tmhe 
fact that the rains over the wat,ershed of t9hese two rivers 
frequently approach froni the west or southwest., co~er-  
ing the lower courses first, and later advance to the up- 
per wateished; nltliough the reverse operation t~lso t,akes 
place. In  general, then, alt,hough the rise in the river 
may seem cont,inuous a t  any. oint, the curve graphicdly 

the combination of two or more curves a t  di erent 
phases. Occasional use is made of gage relabions in 
general, since the limit of a ossible me may be deter- 

on the Flint-Albany and Bainbridge, and the two lower 
stations on the Chattahoochee-Euftla and Alaga. This 
niatt,er will, .however, be made the subject of a separate 

In order, t,herefore, to  
forecasting river &gee 

principle of which may be 

Chattahoochee an 3 Flint Rivers, and that- a scheme for 

tions, a t  7 east without a very estended and time-con- 

i representing the rise is in rea P ity complex, resultsin from 

mined for each river age by t, K e crest stages a t  the upper 
stations, and especia 7 ly between the two lower sta.t,ions 

It is evident that in every case and under all conditions 
the st.nge of a river must be a function of the rainfall over 
t.he wntershed abore the station. That is, for any station 
n fact.or ning he found which will give t,he probable rise 
in t,he river in feet on the river age corresponding to an 
average rainfall of 1 inch over &e watershed. But tthis 
factor will necessarily be modified by many diff erent causes, 
some of them of pernianent character (which need not be 
considered) and o t,liers of fluctuating charact#er which 
det,erniine tlie various different rises due to nearly t.he 
sanie nniount of precipitation. These fluctuating factors 
are, for exam le, the irregular distribubioii of rainfall, the 

level of the ound wnt.ers), temperature conditions, ini- 

ninny others. 
The study recuired the unt'angling of these different 

fac.t,ors in order t L at each might be giren its proper value 
or weight in the rules for forecasting. Nevertheless the 
number of rules should be kept to the smallest possible 
minimum in order not to defeat tlie aim of the river fore- 
cast scheme, to enable the forecast official uickly to 
det,orniine the probable stage of a river from te 7 egraphed 
rainfall reporh. A too minute dissection of rules would 
defeat, this purpose. 

The fact,or or rise in feet for each inch of precipitation 
will, of couise, be different for each river station. Its 
value depends primarily on the nature of the bank a t  the 

rapidity of fa F 1, t,he previous condition of the ground (or 

tin1 skages, ef'ect T of water released froni power dams, and 
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CHATPAHOOCHEE RIVER. 

Feat. 
Norcross .__......___...._.... 3.7 
West Point ..____._......__. 4.1 
Eufaula, Ala. ...__._.__..... 10.4 

station. If the possible ran e of the river is considerable, 

or rise per inch of rainfall is corres ondingly lar e. For 
example, a t  West Point, Ga., on t E e L%attahoo%ee, the 
river rarely exceeds a stage of 20 feet, and t8he rise for an 
inch of rainfall during the winter-sprin season when the 

owing to its narrow channe f withsteep banks, the factor 

rivers of Geor ia under o the greatest d uctuations is only 
4.1 feet; on t % e other f and at Eufaula, where the river 

FLINT RIVER. 

Feet. 
Woodbury ..__.__....._.__.. 3.3 
Montezuma _____._. . ._______ 4.6 
Albany. _.________.__...._..._ 4.7 

V O  CAINSVILLE 

--.----- ------.--- 
D A wa 

The summer-fall factors are much less and can not in 
most cases be accurately determined because of the pau- 
city of high stages during the summer season. The 
diminution in the factor is no doubt due: (1) To higher 
tem eratures which cause a rapid evaporation of the 
rainfall besides increasing the ca acity of the air for 
water vapor; (2) the fact that t R e rainfall is locally 
distributed in the form of thundershowers, which rarely 
cover a great area; (3) the cultivated condition of the 
soil (a fluctuating factor that must he taken into account). 
There seems to be a sudden rise in the factor early in 
December in this section. 

MODIFTINQ CONDITIONS. 

Taking u the several fluctuating conditions that modify 

an increase or diminution in the rate of rise in t e river 
for different stations. 

llule 1. If the weather has been very dry for a month 
or more, or even for only a few weeks immediately re- 
ceding the rise in the river, the factor must be diminis l! ed, 
for the Chattahoochee River, on the average about 45 
per cent, mid for the Flint River about 25 per cent. 
rhis result has not been found to he modified a t  all by 
the prevailing temperatures. 

Rule 2. General rains during the month immediate1 
preceding tlie rise, or withhi even a week or two prece1 
uig, require that a marked increase be made in the 
factors used to compute the rise. This is obviously due 
to the saturated. condition of the soil, or higher ground 
waters so that much of tlie rainfall enters the rivers 
which would otherwise be used to saturate the soil. 
This factor is distinctly modified by the temperature 
prevailing at the time. Cold as well as wet weather has 

tlie preceding wet weather is much above the norma 5 a greater effect, while if the average temperature durin 

the effect of the rainfall is almost nullified. The winter- 
spring factor must be increased on the average as much 
as 50 er cent for the Chattahoochee and 25 per cent for 
the Fyint River. In some cases the effect is further 
increased by several months of wet weather preceding. 

Rule 3. When the precipitation occurs in a relatively 
brief eriod of 24 to 36 hours, it ente1.s the rivers more 
rapi J y and the factor must be increased. The increase 
varies from about 25 er cent for the Chattahoochee to 
15 per cent for the FEnt. The percentage of increase, 
however, also varies according to the distribution of the 
rainfall in the upper, middle, or lower part of the water- 
shed. 

Rule 4. Heavy precipitation in the immediate vicinity 
of the station, in the lower or even in the middle water- 
shed, increases the factor, often enormously, and the fail- 
ure to predict flood stages in time will result from this cause 
oftener than from an other. The average increase re- 

but on some occasions has re uired an increase of as 
much as 75 per cent. It is muc % less for the Flint River, 
averaging only 20 per cent. 

Heavy rains in the lower or middle portion of the 
watershed cause a more rapid run-off and diminish the 
duration of the rise considerably. 

Rule 5. On the other hand, if the heaviest rains fall in 
the up er watershed the factor must be moderate1 
diniinls % ed, on the average about 15 per cent for bot 
rivers. The duration of the rise is increased. 

Rule 6. With hi h initial stages the factor must be ra 
idly diminished. %him results of course from the spreag 
ing of the water over continually wider areas, and depends 

z the severa P factors, it has been found that the cause 

yuired for the lower B hattahoochee River IS 40 per cent, 

K 
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so much on the nature of the river bank a t  each station 
there is no uniformity in the percentage of decrease for 
different stations, but of course it approximates always 
the same for an individual station. Very heavy rains 
occurring after the rivers am much above flood stages 
usually merely lengthen the duration of the flood. 

Rule 7. The influence of temperature conditions has 
already heen noted in one or two cases. There seenis 
to he no doubt that lower temperatures increase the 
effect of heavy rains and higher temperatures diminish 
it. , On the other hand a change in temperature to de- 
cidedly colder after the rains have fallen, which is the 
usual course of events in winter and early spring,. does 
not seem to have much effect on tshe subsequent rise of 
the rivers in t.Es section, possibly because the Flint and 
Chattahoochee Valleys are located too far south and the 
water never freezes. Thelower river stations are too near 
the Gulf. 

Rule 8. The duration of the rise at each station varies 

based on all rainfall reports received. 
Rule 10. The average amount of precipitation required 

to cause flood stages in both the Flint and Chattahoochee 
Rivers in the winter-s ring season is about 3.25 inches 
and in the summer-fdseason is very much greater, un- 
less, indeed, a long period of very rainy, cool weather has 
characterized the summer. 

T H E  PROCESS OF ESTABLISHINQ T H E  RULES.  

1. Since we are not primarily concerned with gage re- 
lations, the investigation is made for each river station 
se arately. 

$he first step was to accumulate all river-gage records 
on sheets (Form 1075) to avoid constant reference to the 
river-record books, which would be very time consuming. 

2. Tables were then prepared for each river station 
giving the highest and lowest and mean river stages for 
each month of the ear from all available records, to- 
gether with the num er of times the st es were less than 
the monthly mean, and the number o times the river 
was above the flood st e. 

7 z 
ation 9 o previous flood staees was made, 
ad been issued, with description of each 

4. An investigation was made of the gage relations at  
the several river stations for flood stages only. 

5.  For each river station tables were prepared giving: 
(a) Date of each pronounced rise (usually any rise to 

a stage half way to the flood stage). 
(b )  The extent of the rise, I. e.,. initial low st  e, 

highest stage, range, duration of the rise in days, md%e 
mean change per day. 

(c) Gage heights a t  upper stations and dates of same. 
(a) Dates of the rains t,hat caused the rise; amounts 

of rainfall over the watershed determined from all rec- 
ords of rainfall available, duration of the rains, and then 
the average factor or rise in feet in the river correspond- 
ing to each inch of rainfall. 

(E) The average precipitation as determined only from 
the telegra hed reports of rainfall and the corresponding 
factor. T i s  telegraphic factor will nearly always be 
hi her than the previously nientioned factor. 

%hese tables were recomputed a t  least three times, for 
at first it  will be found that rains are included at the be- 
ginning or close of the several rises which subsequent 
investigation will show to have had no art in the rise. 

being arranged by months) were computed after the 
tables had been revised once, and were not afterwards 
changed, even though some factors were modified sub- 
sequently, wovided they worked out well in the rules. 

casting River St es for each station do not always quite 
COIT~S ond with Yl t e means from the tables. 

and averitge daily changes, mean factors, etc., were then 
computed. 

In  Table 1 is given an example of the method of 
studying the relation of rainfall to rise in the rivers. 

The rules are not established until ever month for 
which records are available has been ta dated and 
studied in this way. 

If a suffcient number of records is available, i t  will be 
found, for example, that in certain cases the rise is what 
may be called quite normal without complicating fac- 
tors; in other cases the only modifying factor may be 
rainfall in the u per watershed; or r e d i n g  heavy 

t will be found 
not difficult gradually to untangle the effects and h d  a 
rule for each modifying factor which will be applicable 
to other cases where even a number of other factors 
exists at the same time. 

Study the commtation of the rises for West Point, 
February, 1917. khese rises were coniputed by the rules 
which had been established for that river from all records 
up to but not including 1916, or 1917. 

The average factors for the several mont K s (the data all 

Hence the i actors used in the Table of Rules for Fore- 

6. J he mean initial stages, mean duration of the rises, 

rains only, or hig !i initial stage, etc. 

COMPUTATION OF THE RISES FROM T H E  TELEQRAPHED 
RAINFALL, WEST POINT, GA., FEBRUARY, 1917. 

1. Rise of February 1-3, 1917: 
Rdns telegraphed Peh. 1: Inches. 

Dahlonega ................................................ 1.89 
Gainesville. ............................................. 1.70 
Norcross .................................................. 1.32 
Atlanta up to 7 a. m.. ................................... . 88  

' (Divisor 6=)Mean.. .................................... .96 
- 

The modifying factor is that the rainfall was heaviest 
in the u per wateished, rule 5. The normal February 
factor wtich is 4.3 feet should therefore be diminished 
25 per cent and becomes 3.2. Rise indicated on account 
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April23 ....................... 
24 
25 .............. 
26 .............. 
27 .............. 
25 .............. 

of the average rainfall amounting to 0.96 is 0.9Gx3.5 
or 3.1 feet. Initial stage 5.3, hence the crest stage 
indicated is S.4 feet. 

Crest stage actually reached 8.4 feet. 
2. Rise of February 17-32, 1917: 

(Error none.) 

Rains telegraphed Feb. 18: Inches. 
West Point ............................................... 1.2s 
Atlanta up to 7 a. m. ..................................... SO - 

(Divisor 6=)Mean.. .................................... .35 _- -- 
Rains telegraphed Feb. 20: 

Dahlonega.. .......................... 1.. ................ 1.51 
Gainesvi le. ............................................. 2.05 
Norcross .................................................. 3.08 
Atlanta up to  7 a. m.. ................................... 1.. 57 
Kewman ................................................ 1.SS 
West Point ............................................... 1.18 

0.76 Apr. 19 .............. ................................... 30 .............. 
8.3 1.11 May 1 ............... 
9.3 ........... 

11.0 2 . a  
15.0 ........... 

(Divisor 6=)Mean.. .................................... 1.71 

Total .................................................. 2.08 

There are no modifying facto1.s for this rise, which is n 
normal one. The mean February factor for West Point 
is 4.3 feet. Rise indicated with the total rainfall for t,he 
two days is 2.06 X 4.3 or 8.9 feet. Initial stage 4.5 feet,. 
Crest indicated 13.4 feet. 

Actual stage attained 13.5 feet. (Error -0.1 foot.) 
3. Rise of February 24-33, 1917: 

-- 

Rains telegraphed Feb. 24: Inches. 
Dahlone ................................................. 1.71 
Ciainemille. ............................................. 2.10 
Norcross .................................................. 1.30 
Atlanta up to 7 a. m. ..................................... S3 

18.5 
19.8 
23.5 
26.8 

l27.Q 

(Divisor 6=)Mean.. .................................... 1.01 

In this case the modifying factors are: 
(a) Heaviest rainfall m the upper watershed, rule 5, 

diminish the factor 25 
( 6 )  Heavy rains and 

increase the factor GO per cent. 
(e) High initial stages, rule 6,  decrease the factor 20 

per cent. 
The normal February fact,or is 4.3 per cent; diminished 

25 per cent becomes 3.3 feet, increased GO per cent it 
becomes 5.1; and finally diminished 20 per cent it, heconics 
4.1. 

Initial stage 8.6 
feet. Crest indicated 12.7 feet. 

just preceding, rule 2, 

Rise indicated 1.01 x4.1 or 4.1 feet. 

Actual stage attained 12.6 feet. (Error +0.01.) 

EXAMPLE OF A SET OF RULES FOR RIVER FORECASTING. 

Foreeastin river stages at Alban , &.-Telegraphic reports are avail 
able from ltlanta, Newnan, doodbury, Butler, Montezuma. and 
Albany. Divisor always 6. 

Rule 1. The normal rise in the Flint River at Albany Ga., at different 
seasons of the year is given in the following table: 

.......... .......... .......... .......... .......... 

1 Factor ba~eci on- 

Mar.4 ......................... ............... 
7 ............... 
8.. ............. 
6 

10 .............. 
11 .............. 
12 .............. 
13 .............. 

9 ............... 

Month. 

-- 
Fed. 1 Fed. 

0.28 Mar.14 .............. 16.3 .......... ---I 15 .............. 16.2 3.33 
12.3 ........... 16 .............. 20.0 .......... 
13.3 17. ............. 33.5 

10.9 

14.5 ........... 19 .............. 21.7 .......... 
14.3 ........... 20 .............. 23.5 .......... 
14.9 21 .............. 25.7 .......... 
15.S ........... 23 .............. 2a.2 .......... 

........... .......... 
14.3 ........... ia ............. za.2 .......... 

J3nll8rg. ......................................................... 
February ......................................................... 
March ............................................................ 
April.. ........................................................... 

Rule 2. Flood stages do not occur at Albany with lees than an average 
?f 3.65 inches of precipitation over the watershed in winter, and 3.75 
in summer. 

Rule 3. The crest stage at Albany will normally be reached in 6 days 
from the beginning of the heavy rams or commencement of the rise, but 
this tinie may be diminished 2 days when the rainfall is heaviest in 
the lower watershed, or the initial stage is high. 

Rule 4. For very dry weather during the preceding month or even 
during the few weeks just, preceding the rise, the normal factor must be 
diminished 30 per cent. 

Rule 5. If the receding month or eve! only a few weeks have been 
very wet and col!, the factor should be lncreased 35 per cent, except 
that a preceding very wet period with decidedly high tnnpwatiires has no 
effect. 

Rule 6. When the precipitation occurs practically in 24 to 36 hours 
with the bulk of it in the lower watershed (below Montezuma) increase 
the factor 30 per cent. If the bulk of the rain falls in the middle 
watershed increase the factor only 10 per cent. 

Rule 7. When the heaviest precipitation falls in the lower watershed 
(Montezuma to Albany) then the factor giving the rise per inch of 
rainfall should be increased 11 per cent. When the heaviest rainfall 
is in the middle watershed increase the factor only 8 per cent. 

Rule S. When the rainfall is heaviest in the upper watershed, 
decrease the factor 15 per cent. 

Rule 9. With hjgh lnithl stages diminish.the factor aa follows: 
Initial stage above 10 feet diminish it 20 per cent; initial stage about 
15 feet diniinish it 25 per cent. 

Rule 10. The follom4.n corrections applied to the stage at Montezuma 
two days before will in8cate the approximate stage at  Albany: 

Feet. 
0 to 10 feet.. .............................. -1.0 

10 to 15 feet. ............................... +S. 0 
15 to 35 feet. ............................... +6.0 

EXAMPLES SHOWINQ THE APPLICATION OF THE ABOVE RULES. 

April 25 to Hq 4 ,  19OS.-The river m e  from 8.3 to 27.9 feet. 

3.6 
3.4 4:; 
3.0 4.0 
2.9 5.0 

December ........................................................ 3.8 

Winter-epringmean .............................................. 3.3 
Summer-fdl mean.. ............................................ ..I 2.7 

. 

............. 2.. I 3. .............. 

4.8 

4.7 
3. I 

I I I 1 -  

1 River remained almve the t l d  stage until the 6th. 

1. The rainfall of the 33d and 35th all occurred in the upper water- 
shed. 

Although A ril was quite wet it was alw extremely warm. the mean 
temperature g r  Georgia esceeding the normal by 4 .7O;  hence no 
allowance is made for the wet month preceding, in accordance with 
rule 5. 

The normal factor for April is 5: this should be diminished 15 per 
cent in accordance with rule S and becomes 1.2. Indicated rise mth  
the rainfall of the 23d and '75th, 1.90 x 4.2 or 8 feet, which added to the 
init8ial stage 8.3 indicates a stage (if 16.3 feet by the 39th. 

3. The rainfall of the 27th was more general but somewhat heavier in 
the middle watershed, and the stage at the time the rainfall waa tele- 
graphed waa 11 feet. Applv rule 9. The nmmal factor 5 should be. 
diminished 20 per cent, and becomes 4. Indicated rise 2.S? x 4 or 
11.3 feet. Computed crest 16.3 + 11.3 1)r 37.6 feet. 

Actual stage attained 87.9. ( E m r  - 0.3 feet.) 
Mureh 6 lo 22, 19&?.-The river rose from 10.9 to 46.2 feet. 
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1. With the high initial stage of 10 feet reduce the normal factor for 
March, or 4, by 20 er cent when it becomes 3.2 (rule 9). Indicated 
rise with the rainhi of the 4th and 6th, 1.1- OX3.2, or 3.6 feet. Stage 
indicated b the 10th. or 6 days from the beginning of the rains. 10.9+ 
3.6, or 14.5 Feet. Actual stage reached 14.5 feet. (Error none.) 

2. The rainfall of the 12th w&8 heaviest near the station, and by rule 
7 the factor should be increased 11 per cent and becomes 4.4 which by 
rule 9 should be diminished 20 per cent eince the initial stage is above 
10 feet and becomes 3.5. Indicated rise 0.58X3.5, or 2 feet. 
14.5 plus 2 feet or 16.5 is indicated by the 14th. or 1 clay less tli::% 
normal time, because the rainfall was heaviest in the lower waterehed. 
Actual stage reached 16.3 feet. 

88 the initial stage is already abnve 15 feet so that rule 9 applies. rill 
allowance need be made. exce t that the crest stage will be delayed 2 
days beyond the normal nr to t i e  23d instead of the 20th. In this case 
the river had begun to fall on the 18th and 19th, when the f l d  froin the 
up er coum began to have ita effect on the river at Albany. 

&plying rule 9 and reducing the normal March factor 4, by 35 per 
cent, i t  becomes 3: riae indicated with the rainfall of the 15th. 3.33;<3 
or 10 feet. Initial stage (stage on the 15th) 16.2. Indicated crest 16.S+ 
10 feet, or 36.2 feet. stage actually attained 26.2 feet. (Error nlme. 1 

Bp.2 17-24, 191J .The  river rose from 6.1 t n  30.2 feet. 

Error+O.2 feet.) 
3. The rainfall of the 15th waa 6 eaviest in the upper watershed. but 

River Date. 
Rainfall 
tele- 

grnphd 
(rnenn). 

Inchrs. 
0.4.8 
1.68 ........... 

........... 

........... 

I Raiiifall 

Furl. I Iaclris. 
Apr. 21.. ............ 18.7 2. 15 

22 .............. .......... 
23 .............. 29. ti .w 
2.1 .............. ' 3 0 . 2 I  .......... 

I Above the Rood stage to the 30th. 

1. The receding month waa very wet. Hence, by rule 5 the normal 
factor for lpril,  which is 5, should be increased 35 e; cent, and becomes 
6.3 feet. Indicated rise with the rainfall of the 1681 and 17th. 2.13X6.2, 
or 13.1 feet. Probable 8 e in 6 days, or on the 21st, 0.1+13.1, or 19.2 
feet. Actual stage r e a c a  18.7 (Error+O.5 feet.) 

2. The rainfall of the 2lst waa heaviest near the station, hence, since 
March was excessively wet, the factor in addition to receiving the in- 
crement indicated by rule 5 as above, should also be increased 11 per 

cent in accordance with rule 7, and becomes 6.9. But since the initial 
stage is now above 10 feet, the factor should be diminished 20 per cent 
in accordance with rule 9, and becomes 5.5. Indicated rise with the 
rainfall of the 21st 2.15X5.5, or l l .S  feet, which, added to the actual 
stage attained on the Slat, gives a robable crest stage of lS.7+11.8, or 
30.5 feet. The crest will be reacheain 4 days (6-2) because the rainfall 
was heaviest near the station. Actual stage attained 30.3. (Error+ 
0.3 feet.) 

3. The rainfall of the 83d caused no further rise but served to maintain 
tlnod stages to the 30th. 

Mirth 1.3-.?1. 1913.-The river rose from 6.5 to 30.3 feet. 

Rains 
Dates. 1 River I tele 

stages. graphed 
(mean). (mean). 

I)atas. 

.............. i ............. Mm.13 
14. 
19 .............. 
lti .............. 
17 .............. 

I 

Feet. 
6.5 

u.0 
21.1 
25.2 . 

a I) 1.28 
3.25 

.......... 

I n c h .  
Mar. 18.. .......... ..I '2; I.. .... .:. 

I9 .............. 28.1 I .......... 
20 .............. 30.0 I .......... 
21 .............. 30.31 .......... 

1. Februar and March were very wet. Une the normal factor for 
March. whicg is 4, increased 25 per cent in accordance with rule 5, 
making it 5 feet. Indicated rise with the rainfall of the 13th and 14th 
2.94X5. or 14.7 feet. Initial stage 6.5; stage indicated by the 17th, 
31.3 feet. 

2. But the heavy rains of the 14-15 ( t e l e p  hed morning of the  15th) 
ra iidly entered the river, being heaviest m %e vicinity of the station 
(Aibanv 4 inches). Appl ing rule 7. the March factor becomes 4.4, 
hut as ihe stage was now d o v e  10 feet, this is reduced to 3.5 by rule 9. 
Indicat,ed rise with the rainfall of the 15th, 2.35X3.5. or 8.8 feet, which, 
added to the computed stage on the 21st, gives a probable stage about 
the 20th of 30 feet. 

3. The small amount of the precipitation telegraphed on the 15th, 
when the stage was above 30 feet, would not have justified predicting 
higher stages, as at stages above t.he flood stage, which is 20 feet, the 
factor at once diminishes enormous1 at Albany at l a a t  80 per cent. 
So that the only further h e  that c o d  have been expected would have 
been 0.50X0.8, or 0.4 foot, to a crest of 30.4 feet. Actual stage reached 
30.3. (Error+O.l feet.). 
These few esamples will serve to indicate the practical 

applic.ation of the rules. 

(Error none.) 

TABLE l.-Duily precipitation for Febrwtry, 1917. 

. I Day of month. I 
 aim a. GP. ............ Chattnhooehee.. ..... 
Gainesrifle. Oa:.. ................ do.. ......... .... 
Norcross. Go..  ................... do.. ............. 
Canton. Ga ....................... do ................ .... .... 
Lost Moiintatn. Go.. ........ .do.. .............. ... 
Newnm. Os.. ............... do.. .............. .... T. ...... .......... .... ........ .M 
West Point. Go .............. 1::: ::do.. ............. ............ .... .. 10 ........ ........ .... ............ .W 

Mean .......................................... .... .... .... .... .01 

Atlanta,Ua ................. l::::.do ................ .... ........ ........ 

........................ 

Emmple No. I.-Feb. 1-3 1917 rise 3 1 feet, rainhll1.2 inch Inctor 2.5 feet for Cxh inch at rain. HcdiIying conditions: Hewlest rainfall in upper watershed. 
lkomplc No. l-Feb. 17-h. di ,  ri& 9.0 feet, rainfall 3.36 indhes. fsetor 2.7 feet. 
Rwmplc No. S.-Feb. 24-Z3, 1917, rise 4.0 leet. rdnfall1.28 inch, factor 3.2 feet. Mdilying cunditions: Rninlall in upper watershed, preceding heavy rdns, hlgh lnltlal stages. 
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